In most coastal marine sediments organic matter turnover and total energy flux are highest at the 27 surface and decrease significantly with increasing sediment depth, causing depth-dependent 28 changes in the microbial community composition. Glacial runoff in arctic and subarctic fjords 29 alters the composition of the microbial community at the surface, mainly due to different 30 availabilities of organic matter and metals. Here we show that glacial runoff also modifies 31 microbial community assembly with sediment depth. Sediment age was a key driver of microbial 32 community composition in six-meter-long marine sediment cores from the Godthåbsfjord region, 33 south-western Greenland. High sedimentation rates at glacier-influenced sediment stations 34 enabled a complex community of sulfur-cycling-associated microorganisms to continuously 35 thrive at high relative abundances from the surface into the sediment subsurface. These 36 communities consisted of putative fermenters, sulfate reducers and sulfur oxidizers, which likely 37 depended on high metal concentrations in the relatively young, glacier-influenced sediments. In 38 non-glacier-influenced sediments with lower sedimentation rates, these sulfur-cycling-associated 39 microorganisms were only present near the surface. With increasing sediment depth these 40 surface microorganisms were largely replaced by other surface microorganisms that positively 41 correlated with sediment age and belong to known taxa of the energy-limited, marine deep 42 biosphere. 43 44 45 2 Abstract 46 47
Introduction
and Holmes, 2013). OTU counts were rarefied, i.e., sub-sampled at the smallest library size 276 (dsrB: 1521; 16S rRNA gene: 4517) and transformed into relative abundances for all further 277 analyses, except for network analyses, which were performed with the unrarefied OTU count 278 matrices (Friedman and Alm, 2012) .
280
Statistical analyses 281 Shannon alpha diversity was calculated using R (R Core Team, 2015) . Beta diversity analyses 282 were performed with the R software package vegan (Oksanen et al., 2017) , including Widder, 2014). P-values were generated as described above. Only positive OTU correlations 299 >0.5 were considered. Attributes of individual OTUs, i.e., sampling station and sediment age at 300 which the OTU was found at the highest relative abundance, were assigned to OTUs in R and 301 networks were visualized in Cytoscape (Shannon et al., 2003) . Significant OTU clusters, i.e., 302 significantly more interactions between OTUs within the community cluster than with OTUs 303 outside the community cluster, were defined by Mann-Whitney U tests using the Cytoscape 304 plugin "clusterONE" (Nepusz et al., 2012) . 
Results

318
Depth profiles of sediment age and porewater chemistry differ substantially between non-319 glacier-influenced and glacier-influenced sediments partially described in Glombitza et al., 2015) that shape the microbial community compositions 322 and interactions in NGI and GI sediments. NGI stations 3 and 6 are located on the open shelf and 323 within the Godthåbsfjord, respectively, and were both characterized by a strong gradient of 324 sediment age due to comparably low sedimentation rates with maximum ages of the gravity 325 cores close to 10,000 years ( Figure 1 ). Furthermore, NGI sediments had high TOC and TN 326 concentrations, as well as low C/N ratios down to 500 cm sediment depth. SRR decreased with 327 depth at both stations and sulfate became depleted in the bottom of the core from station 3, but 328 not in the core from station 6. At station 3, hydrogen sulfide concentrations gradually increased 329 with depth and decreased again below a depth of 400 cmbsf, coinciding with the appearance of 330 methane in the porewater. At station 6, hydrogen sulfide was present in lower amounts and 331 methane did not accumulate at any depth.
332
In comparison, GI stations 5 and 8 were both characterized by high sedimentation rates as Fe 2+ in the upper 250 cmbsf at both GI stations. SRR were high in deeper sediment layers at the 337 GI stations. Notably, SRR in the deep sediments of station 8 were higher than those measured in 338 the uppermost sediment samples from the core retrieved at station 3. Despite substantial SRR, 339 hydrogen sulfide was not detected at any depth.
341
Glacier runoff and sediment age are strong determinants of microbial community composition 342 In total, 6755 16S rRNA-OTUs and 1094 dsrB-OTUs were obtained by amplicon sequencing.
343
NGI and GI sediments clearly differed in 16S rRNA-and dsrB-OTU compositions and these 344 differences increased with depth at NGI stations (Supplementary Figure S2 A and B) . Mantel 345 correlations with environmental factors revealed that the 16S rRNA-and dsrB-OTU 346 compositions were mostly impacted by sediment age and C/N ratio of organic matter (Table 2) .
347
Further differences in 16S rRNA gene and dsrB-OTU compositions were explained to a lesser 348 extent by sediment structure (i.e., density and porosity), TOC, TN, SRR and Fe 2+ concentrations 349 (the latter two parameters were only significant for the 16S rRNA gene community) ( Table 2) . Gammaproteobacteria, Campylobacterota and notably Cyanobacteria were overall more 359 abundant at GI sediments as compared to NGI sediments (Figure 2 A) . Furthermore, the dsrAB- 
